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The filter comprises an electrodeposited filter layer of thickness 
0 1 mm or more and an antimicrobial filter layer of thickness 0.1 mm or 
more. A lamination sheet is formed with the filter layers and is 
moulded in the shape of a honeycomb. The permeability of the lamination 
sheet is maintained at more than 35 cc/cm2/second. 

USE - Used in air cleaning devices for home use, with low output 
fans, air conditioners or exhaust gas cleaning devices. 

ADVANTAGE - The filter has good antimicrobial activity and dust 
collection property. Pressure loss is reduced. 
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(57) [Abstract] 

[Problem] Offer of air filter of honeycomb where possesses an 
tibacterial, at sane time it is superior in dust collecting property, 
pressure loss is low. 

[Means of Solution] Air filter which becomes by forming in h 
oneyconb, laminated sheet where electret filter layer of 
thickness 0. 1 mm or greater, and antibacterial filter layer of 
thickness 0.1 mm or greater possessing, air permeability is 
above 35 cc/cm2/sec, 

[Qaim(s)] 

[Claim 1] The air filter which becomes by forming in honeyc 
omb, laminated sheet where electret filter layer of thickness 0. 
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1 mm or greater, and antibacterial filter layer of thickness 0. 1 
mm or greater possessing, air permeability is above 35 
cc/crre/sec, 

[Claim 2] The air filter which is stated in Claim 1 which is som 
ething whichconsists short fiber nonwoven fabric which consists 
' of fiber where aforementioned electret filter layer, ratio of 
length of long edge / short edge of fiber cross sectionis 13 to 2. 
7, length ofthe longedgp is 20 to 50 m 

[Claim 3] Aforementioned start fiber nonwoven fabric, is some 
thing which consists of split fiber yam ofthe polyolefin film, 
air filter which is stated in Qaim2. 

[Qaim4] The air filter which is stated in Claim 1 which is som 
ething where aforementioned electret filter layer, consists of 
fiberof average fiber diameter 0.5 to 10 m, the apparent 
density consists of fiber nonwoven fabric of 8.5xlft4 to 5.5 
xlO-4 gfaB. 

[Claim 5] Aforementioned fiber nonwoven fabric, is something 
which consists of melt blowing method nonwoven fabric,the air 
filter which is stated in Claim4. 

[Claim 6] Aforementioned antibacterial filter layer, is somethin 
g which consists of substrate ofthe at least 1 kind which is 
chosen from nonwoven fabric , paper, woven fabric and net r 
air filter which is stated in Claim 1 . 

[Claim 7] Aforementioned antibacterial filter layer, it is somethi 
ng which becomes by inpregnation or painting doing 
antibacterial agent inthe sheet, air filter which is stated inthe 
Claim!. 

[Claim 8] Aforementioned antibacterial filter layer, is sheet whi 
ch formed from starting material which contains antibacterial 
agent, air filter which is stated in Claim 1 ; 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention regards air fi 
Iter. Especially, it regards air filter of honeyconb where it 
possesses antibacterial, at same time is superior inthe dust 
collecting property, pressure loss is low. 

[0002] 

[Prior Art] It forms in nonwoven fabric polyolefin with melt bl 
owingmethod, imprinting doing direct current high voltage in 
nonwoven fabric which is acquired,the method which produces 
electret-converted nonwoven fabric is known, ( Japan 
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Unexamined Patent Publication Showa 60-1685 1 1 nurrber 
disclosure, Japan Unexamined Patent Publication Hei 2- 
1971 10 nunber disclosure). Asforthiselectret-converted 
nonwoven fabric, for example, to form in pleat, passing 
stream in theinside. As air filter which adsorbs by static 
electricity , removes it has been informedthe dirt or other fine 
particle in stream that you can use. In addition, as filter it 
utilizes technology which is shown in the Japan Examined 
Patent Publication Sho 56-47299 number disclosure. But, filter 
which uses electret-converted nonwoven fabric , from fact that 
pressure loss ishigh, particle plugging is easy, There was a 
problem that lifetime is short. Then, in order to solve this kind 
of problem, forming in honeyconb, thefilter which becomes 
has been proposed electret-converted nonwoven fabric, ( Japan 
IJhexamined Patent Publication Showa 59-5 1323 number 
disclosure ). 

[0003] Byway, air filter, by various bacteria and virus which 
deposit in dirt etc which itcollects, or various bacteria and 
virus etc which float in air which iscollected , tee are times 
when occurrence of mold and occurrence of thebad odor are 
caused. With obj ect which prevents these, it is proposed that 
nonwoven fabricwhich administers antibacterial agent 
fabrication at least to one surface of nonwoven fabric for the 
electret formation film, is superposed ( Japan Unexamined 
Patent Publication Showa 62-42715 number disclosure ). 

[0004] 

[Problems to be Solved by the Invention] But, when electret-co 
nverted nonwoven fabric and nonwoven fabric which 
administers antibacterial agent fabrication issuperposed, 
becomes high, there is a problem that pressure loss as the filter. 

[0005] Then, objective of this invention, has antibacterial, at 
same time issuperior in dust collecting property, pressure loss is 
low, air cleaning machine for household which uses fan of low 
output and theair cleaning filter of air conditioner, air removal 
filter etc of cleaner, etc is to offer preferred air filter. 

[0006] 

[Means to Solve the Problems] In order to solve aforementione 
d problem as for this invention, itis something which offers air 
filter which becomes by forming in honeycomb, laminated 
sheet where theelectret filter layer of thickness 0. 1 mmor 
greater, and antibacterial filter layer of thickness 0.1 mmor 
greater possessing, air permeability is above 35 cc/cmG/sec. 

[0007] 

[Concrete description of invention] You explain in detail below, 
concerning air filter of this invention 
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[0008] Air filter of this invention designates laminated sheet wh 
ich possesses electret filter layer and antibacterial filter layeras 
prirmry material, It is something which possesses structure of 
honeycorrb which consistsof this laminated sheet. 

[0009] In air filter of this invention, as for electret filter layer 
and antibacterial filter layer, air which passesthe air filter, not 
only it passes only inside continuous space which was formed to 
thehoneycon*, in order dirt or other removal target, not 
only a surface of air filter, trapping to bedone inside filter by 
passing filter inside, it is desirable to possessthe air 
permeability. In order to guarantee passing filter inside of air, 
it is desirableat least to possess air permeability above air 
permeability , preferably 190 cx/crrB/sec above 35 cc/cnt2/sec. 
When air permeability is under 35 cc/cm2/sec, fraction of air 
which passes inside g^p becomes large. There is a possibility . 
trapping efficiency decreasing In addition, this electret filter 
layer or antibacterial filter layer are not restricted if it 
issomething which possesses aforementioned air permeable site, 
especially. It is possible to be something which was formed with 
for example , nonwoven fabric, woven fobric , paper, 
nicroporous film etc. 

[0010] In air filter of this invention, electret filter layer has ai 
r permeability, at same time , if it is something which electret 
formation it is possible, especially is notrestricted To be gpod 
even with sheet which consists of any substrate, for example , 
electret formation doing any substrate of nonwoven fabric , 
woven fabric , iricroporous film or other sheet, it is possible to 
be somethingwhich becomes. Especially, as it possesses air 
permeability, contact area with air andthe electret is large, 
adsorbed amount of dirt is many. At same time, in point where 
lifetime of trapping performance of the dirt is long, those which 
designate nonwoven fabric as substrate aredesirable. 

[001 1] Nonwoven fabric which is used as electret filter layer ma 
y be something which was madewith various production method 
which is well known generally, for example, nonwoven fabric 
due to wet method, nonwoven fabric due to dry staple method, 
filament nonwoven fabric or other in each case is usable. 
Especially, with step of fibrillation each in one of constituent 
fiber theirrprinting doing electric charge in uniform, because 
electret formation it is possible, in point which possesses 
electric charge with higfi charge density, issuperior in adsorption 
performance of dirt, electret-converted nonwoven fabric 
which consists of filmsplit fiber yarn, is profitable. In addition, 
because constituent fiber can be made thin, in point whichcan 
make contact area of air large, also electret-converted 
nonwoven fabric which consists of melt blowing method 
nonwoven fabric is profitable. In addition, as for air filter of 
this invention, electret-converted nonwoven fabric which 
consistsof filmsplit fiber yarn as electret filter layer, and 
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electret-converted nonwoven fabric which consists of melt 
blowing method nonwoven fabric, It is possible also to jointly 
use confining or 2 kinds with the 1 kind alone. 

[0012] As for electret-converted nonwoven fabric which consis 
ts of film split fiber yarn, if it is something which it produces by 
fiber splitting doing polyolefin resin film following to any 
method, it is possible to be something which isproduced for 
exairple , polyolefin resin composition is melted with extruder, 
extrusion doing melt from circular die, film it forms. With 
slitter it cuts off this filmin fixed width, fiber splitting doing by 
drawing doing, filmit forms split fiber yarn Next, after 
producing fiber web which consists of this split fiber yam 
makinguse of card or other equipment, does this fiber web 
partially therrrobonding with such as embossing roll, or, it can 
produce method which with such as needle punch fiber of 
thefiber web with interlocking is done. 

[0013] Electret-converted nonwoven fabric which consists oft 
his filmsplit fiber yarn is short fiber nonwoven fabric where 
cross sectionconsists of split fiber yarn of rectangle generally. 
Those where ratio of length of long edge / short edge in fiber 
cross section of split fiber yarnis 1 .3 to 2.7 are desirable. 
When this ratio exceeds 1 .3, when for example, longedgeis 
split fiber yarn of the50 m or less. If quite thin film fiber 
splitting is not done, it is not possible toproduce. There are 
tirreswhen strength of fiber which isacquired decreases largely, 
is inferior to productivity. In addition, length of long edge of 
cross section split fiber yam of range ofthe 20 to 50 mis 
desirable, average fiber diameter of short fiber, usually, is 10 to 
80 m, preferably 15 to 40 m apparent weight, is 
somthing which usually, is a 5 to 80 gfae , preferably 30 to 
40 gfa2. In addition, thickness, usually, is 0. 1 to 0.35 mm , 
preferably 0.15 to 0.25 mm average surface charge density, 
usually, above 0.1x10-9 Qcnfi, is something of preferably 1. 
0x10-9 to 20x10-9 QcnlZ. fiber length of short fiber, 
usually, is 15 to 140 mm, preferably 40 to 90 mm 

[0014] It is possible to do electret-fonring process at time of fi 
lmirolding at time ofproducing electret-converted nonwoven 
fabric which consists of film split fiber yarn. After forming, it is 
possible to do nonwoven fabric with method which the said 
nonwoven fabric electret formation is done. Especially, when it 
does at tine of film molding, it is desirable in point where 
electret-converted nonwwen fabricwhich it is superior 
inefficiency of electret formation, is superior in trapping 
performance is acquired 

[0015] Inprinting doing direct current voltage in nonwoven fa 
brie or filmto do it ispossible electret formation As for 
imprinting of direct current voltage, it is possible, especially is 
notrestricted to do with known method for exairple , 
nEthod which nonwoven fabric or film, it passes between pair 
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of electrodes which direct current voltagethe inprinting is done, 
method which adds corona discharge and pulse high voltage to 
surface of nonwoven fabric or film, method which keeping 
both front and back sides of nonwoven fabric or film with other 
dielectric, adds direct current higji voltage to both surfaces, 
following to or other method, it is possible to do. as for 
direct current voltage which inprinting is done, shape of 
electrode whichis used, electrode spacing , charging amount of 
electric charge which is required to electret-converted sheet, it 
is selected appropriately according to necessary productivity. 
When for exanple , electrode spacing is 8 mm, inprinting 
doing direct current voltage of -5 kV , preferably -6 to -20 kV 
atleast, it is possible to do. 

[0016] In addition, as for electret-converted nonwoven fabric d 
ue to melt blowing method , supplying thermoplastic resin 
tothe extruder, heating and melting, kneading, pushes out as 
microscopic resin stream from die for melt blown 
whichpossesses rmltiple pore. Contacting with heated gas 
stream of high speed to cool resin stream which the extrusion is 
done, solidification doing It can form in microscopic fiber, it 
can produce by accumulating this fiber. In addition, as for 
electret formation, it is possible to do with electret formation 
andthe same method in electret-converted nonwoven fabric 
which consists of aforementioned split fiber yarn 

[00 1 7] As for electret-converted nonwoven fabric due to this m 
elt blowing method, average fiber diameter of single fiber, 
usually,is0.5to 10 m, preferably 3 to 8 m apparent 
weight, usually, 5 to 100 gtoc , preferably 15 to 30 gfac . 
apparent density, is something which usually, is a 8.5x10-4 to 
5.5x1 04 gfaB. In addition, thickness, is something where 
usually, 0.1 to 0.35 mm, preferably 0.1 5 to 0.28 mm, air 
permeability,usually, above 2 cc/cmS/sec, is preferably 35 to 55 
cc/cnC/sec. Furthermore, average surface charge density, is 
something which usually, above 0.1x10-9 Ocm2,is a 
preferably 1x10-9 to 5x10-9 C/cnE. 
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[001 8] Nonwoven fabric which is used in this invention, as elec 
tret filter layer is not restricted if it is something which consists 
of thermoplastic resin, especially. Especially, nonwoven fabric 
which consists of polyolefin resin, in point whichcan keep 
electret which is added in stability, is desirable. In addition, even 
in polyolefin resin, polyolefin which modification is done 
with unsaturated caiboxylic acid etc which is disclosedin Japan 
Examined Patent Publication Sho 59-23098 number disclosure , 
Those which designate poly 4- methyl- 1-pentene whichis 
disclosed in Japan Examined Patent Publication Sho 60- 
947number disclosure , Japan Examined Patent Publication Sho 
60-1 5 137 number disclosure etc as starting material, are 
desirable. In addition, it is disclosed with Japan Examined 
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Patent Publication Sho 60-225416 mntber disclosure, Also 
blend of polymer which possesses polarity and nonpolarity is 
desirable. Especially, in case of electret-converted nonwoven 
fabric which consists of melt blowing method nonwoven fabric, 
even inttese resin, limiting viscosity [ ](135°C, decalin), 
those of 0.3 to 1 .54 dl/g desirable, polypropylene of especially 
0.5 to 1 .0 dl/g is desirable. 

[0019] In air filter of this invention, as for antibacterial filter 1 
ayer, prevention of thecoloration , color change or degradation 
with nicroorganisn, protection fromnicroorg^nism which is 
in midst of keeping, fact that it becomes bad odor , mold odor 
or other source is prevented, microorganism which in filter it 
deposits and is collected, it issomething which is provided with 
objective which prevents factthat contagion characteristic 
disease etc is generated with the filter as mediatioa As for this 
antibacterial filter layer, in order to grant antibacterial, it 
contains drug which microorganism aixl virus etc sterilization 
orinactivationisdone, or drug which obstructs growth, in 
material of substrate, or it is something which is acquired by 
painting doing in substrate. 

[0020] This antibacterial filter layer, if it is something which h 
as air permeability, at same timscan grant antibacterial, is 
possible to be something which consists ofwhich substrate. It is 
possible to be a sheet of for example , nonwoven fabric , 
paper, woven fabric, net (mesh) or otter whichever shape, 
material of sheet which is a substrate which forms this 
antibacterial filter layer not tobe restricted especially, for 
exanple , You can list polyolefin , polyairide , polyester , 
acrylic resin , poly vinyl alcohol , polyvinyl chloride , poly 
vinylidene chloride , polyurethane , poly alkyl paraoxy 
benzoate , polytetrafluoroethyiene or other synthetic resin . 
ararrid fiber ( aromatic polyairide fiber ), aromatic polyester 
fiber or other synthetic fiber, stainless steel , copper , metal 
amorphous, steel wool or other metal or metal fiber, glass 
fiber, ceramic fiber , carbon fiber or other inorganic or 
inorganic fiber . rayon, acetate, pulp, silk, cotton, animal 
hair or otter semisynthetic or natural substance , those which 
consist of chitosari , alginic acid salt , protein or other natural 
substance etc. These may be blend which consists of 
combination of 2 kinds or iroreeven with 1 kind alone. 

[0021] In this invention, even in sheet which consists of afore 
mentionedshape and lumber quality, as for antibacterial filter 
layer, antibacterial agent or otter drug in order to grant 
antibacterial, inthe point which in order to show drug effect 
bearing it is possible sufficient amount, i comparison with 
coarse mesh net, nonwoven fabric, paper and woven fabric are 
profitable. Especially, frompoint which is superior in resistance 
and theair permeability for acid or alkali, nonwoven fabric 
which consists of the synthetic fiber is desirable, nonwoven 
fabric which consists of polyolefin fiber is ideal. In addition, as 
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for nonwoven fabric, is good with whichever of thedry type 
short fiber nonwoven fabric which becomes by short fiber 
forming with carding machine, wet nonwoven fabric , 
spunbonded process nonwoven fabric , melt blowing method 
nonwoven fabric which is made with methodwhich is similar to 
papermakmg method especially is not restricted 

[0022] In air filter of this invention, as for antibacterial filter l 
ayer, apparent weight is something ofthe 5 to 100 gfa£ , 
preferably 20 to 40 gfae. Usually, it is something of thickness 
0.1 to 0.4 mm, preferably 0.15 to 0.25 mm In addition, 
usually, air permeability above 2 cc/crr£/sec, is something of 
the preferably 190 to 250 cc/crre/sec. 

[0023] In air filter of this invention, as drug which is used in ord 
ertogrant antibacterial to sheet which is a substrate which 
forms antibacterial filter layer, for example , benzalkonium 
chloride , 3- ( trimethoxylyl ) propyl dinxthyl octadecyl 
amrmnium chloride , 1- hexadecyi pyridinium chloride or other 
reversible soap drug ( quaternary ammonium salt drug ). alkyl 
dianino ethyl glycine hydrochloride or other amphoteric 
surfactant drug . cMorhexidine gluconate , 
polyhexairethylene biquanidine hydrochloride or other 
biguanide drug . - bromo cirmarmldehyde or other monocycle 
hydrocarbon derivative drug . 5- chloro -2- (2,4 -di chloro 
phenoxy) phenol , o- prenyl phenol , p- chloro -nv cresol or 
other univalent phenol derivative drug. 10,10- oxy bis 
phenoxyarsine or other phenol ether derivative drug . 2-(4- 
thiazolyl ) benzinidazole , 1- ( butyl carbamoyl ) -2- 
benzirrridazole or other imidazole derivative drug . 2- (3,5 -di 
rrBthyl pyrazolyl ) -4- hydroxy -6- phenyl pyrirrridine or 
other pyrimidine derivative drug. N,N -di methyl- N- phenyl - 
N- ( fluoro dichlor methyithio ) sulferride , di iodomethyl -p- 
tolyl sulfone or other sulfonic acid derivative drug . 3,4' and 5- 
tri bromo salicydanilide or other anilide derivative drug . N- ( 
tricMoromethyl thio ) phthalirride , N- ( fluoro dichlor 
methyithio ) phthalirride , N- trichloromethyi mercapto -4- 
cyclohexene -1,2 -<ii carboxy irnide or other pyrrole derivative 
drug . 2- (4- thiazolyi ) benzinidazole , 1- butyl carbamoyl -2- 
benzirnidazole methyl carbamate or other imidazole derivative 
drug. 2-(4-thiocyaiK)metrr>ithio) benzothiazole or other 
benzothiazole derivative drug . 1 ,2- benzo isothiazoline -3 -on , 
2-n- octyl -4- isothiazoline -3 -on or other isothiazole 
derivative drug . 1,3,5- triazine derivative drug , thio diazole 
derivative drug or other chemical. Or inorganic antibacterial 
agent which bears silver or otter antibacterial metal in 
inorganic ion exchange body , inorganic porous article etc. You 
can list those which include antibacterial substance etc which is 
acquired the Gycyrrhiza extract , natural cinnamic acid , tea 
tannin corrponent (Such as catechin), by hinokitiol , 
chitosan and from its decomposition product or other natural 
extraction etc as main corrponent. These drug are used, even 
with 1 kirdalore confining 2 kh^ or more. In addition, 
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these drug, with various form, are impregnated whilestating or 
surface of substrate. With object which for example, active 
ingredient release delaying is done, it is possible to bea form 
which forexanple, microencapsulation is done. 

[0024] In addition, as for antibacterial filter layer, It is possible 
to include other than drug in order to grantthe aforementioned 
antibacterial, adhesive in order to deposit this drug inthe 
substrate, surfece-active agent as thestabilizer when drug 
dispersion, or melting to treated liquid, , permeant as pH 
adjustment agent , processing aid, thickener, blendof dye, 
pigment etc. 

[0025] In this invention, as for sheet which includes drug which 
formsthe antibacterial filter layer, it can produce with method 
which drug application, inpregnationorthecoating is done 
in sheet whichisa substrate, or method etc which it can form 
sheet making use of raw material which beforehardcontains drug, 
obtainsthe sheet which contains drug. 

[0026] As method which application , impregnation or coatin 
gisdone drug in sheet, forexanple, method which 
application does drug that way in sheet whichis a substrate. ; 
method which with auxiliary agent melting or dispersion doing 
drug in water,the aqueous solution or aqueous dispersion which it 
manufactures in sheet which is a substrate thespray application 
is done. ; method which after impregnating sheet to aqueous 
diversion or said aqueous solution, squeezing with nip roll etc, 
furthermore does drying dehydration with dryer. ; method 
which coating is done said aqueous solution or aqueous 
dispersion in sheet . ; method which melting drug in solvent, 
gravure printing or other with method which isknown well print 
coating is done, such as is listed In addition, when kind of 
those where copper amorphous or other metal has antibacterial 
action as the drug, are used, method which with sputtering 
method etc vapor deposition is done directly on thesheet can 
be adopted 

[0027] Furthermore, drug which is superior in heat resistance, 
when drug which designates for example , silver - zeolite as 
main component is used, method which using thermoplastic 
resin which beforehand, kneads drug, adds, fiber forms, this 
forms in sheet In addition, method which making use of 
thermoplastic resin which kneads drug, adds, net forms, 
following to or other method, it is possible to do. In addition, 
like netal fiber ami chitosan fiber, fiber where ingredienthas 
antibacterial it is possible to form to sheet . 

[0028] As for production of laminated sheet which forms air filt 
er of this invention,electret-converted sheet which form 
electret filter layer, and sheet winch possesses antibacterial 
which forms antibacterial filter layer, various methods of 
public knowledge, forexanple , following to method which 
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with themBl embossing and ultrasonic melt bonding etc, 
superposes the both sheets, melt adhesion it does mitral one 
part, method which with needle punch etc, connects fiber of 
mutualseat to mechanical, method which to spread resin of 
thermal melting property of powder on seat and thelarrdnated 
layer do, heat treatment doing with hot roll, laminated layer it 
does, it is possible to do. In addition, when larrinated layer is 
done with method or other heat treatment which uses the 
errbossingroll, when sheet which includes hot melt adhesion 
fiber etc as sheet whichpossesses antibacterial, is utilized 
fabrication with low terrperature is possible,is profitable. 

[0029] In addition, as for larrinated sheet which forms air filter 
of this invention, It is possible to be something which it 
possesses one electret filter layer ,and only one antibacterial 
filter layer . It is possible to be something which it possesses 
electret filter layer of multiple, or antibacterial filter layer of 
multiple, forexarrple, to be possible a structure which 
possesses 4 layers of electret filter layer / antibacterial filter 
layer / electret filter layer / antibacterial filter layer . 
Furthermore, it is possible to be a structure which becomes 
according toneed, corrbining electret filter layer and 
antibacterial filter layer. In addition, air filter of this invention, 
other than these electret filter layer and antibacterial filter 
layer, has been allowed to have possessed other layer, for 
example , deodorizing layer according to need 

[0030] In filter of this invention, thickness of laminated sheet, 
usually, is the0.2 to 95 mm , preferably 0.2 to 0.7 mm 

[0031] Filter of this invention, is something which becomes by 
lor multiple larrinated layer doing those which becomes 
aforementioned larrinated sheet forming in honeycomb, as for 
rnetkxi which forms this larrinated sheet in rmeycomb, there 
is rartespetially restriction forexarrple, There is a method 
which sheet is cut off in constant width. Folding, or you bend in 
continuous, formpleat in entire surface of the larrinated sheet 
and form thickness, forms structure which possesses multiple 
continuous space , namely honeycomb cell. It can adhere 
glueing of contact portion of laminated sheet, mutually by melt 
adhesiondoing adhesive and larrinated sheet. In addition, for 
example, there is arretted which sheet is cut off in constant 
width, thehorizorrtal in transverse direction, with fixed interval 
adhesive those which coating are done,the necessary rarrrber of 
layers are repeated in linear, with state which locks 
bottommost surface, topmost surface is pulled in thestacking 
direction, locks under heated atmosphere, forms structure 
whichpossesses toneycorrfo cell. 

[0032] As concrete example of formation method of this tone 
ycomb cell, as shown in forexarrple, Figure 1 (a), you bend 
laminated sheet 3 which becomes by laminated layer doing 
electret filter layer 1 and antibacterial filter layer 2, to 
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thecontinuous. it draws up first sheet 6 which it possesses 
continuing multiple ridge 4and valley 5. This first sheet 6, it 
superposes to flat second sheet 7 which consists of laminated 
sheet which becomes by laminated layer doing electret filter 
layer la and antibacterial filter layer 2a . It glues bottom 8 of 
valley 5 to surface of second sheet 7. As shown in Figure 1 (b), 
constituting unit 9 is drawn up. Next, this kind of constituting 
unit 9 necessary number of layers is drawn up. As shown in 
Figure 1 (c), first constitution unit 9l and second constitution 
unit 92 laminated layer is done. It glues head 10 of ridge 4l of 
first constitution unit 9l , to bottom surface of the second 
constitution unit 92 . Furthermore laminated layer doing third 
constitution unit 93 in same way on second constitution unit 
92 . It glues head of ridge of second constitution unit 92 , to 
bottom surface of the third constitution unit 93 . This 
laminated layer and bonding step over again, method which 
forms structurewhich possesses multiple honeycomb cell. Or 
constituting unit 9 which first sheet 6 and second sheet 7 
laminated layer is done large numberis formed, necessary 
number of layers repeating constituting unit 9, method which 
forms structure which possesses rmltiple honeycon* cell can 
belisted 
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[0033] In filter of this invention, thickness of honeycomb, usu 
ally, is the2 to 20 mm cross section shape of unit cell of 
honeycomb may be peak form, or triangle , table shape , loop 
shape or otherwhichever shape which is shown in Figure 1 . In 
addition, usually, height of cell 1 to 10 mm. base of cell is 2 
to 10 mm 
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[0034] 

[Working Exarrple(s)] Below, with Working Example and Com 
parative Exarrple of this invention, this invention isexplained 
concretely. 

[0035] (Working Exarrple 1) In polypropylene which is a densi 
ty0.91g^crrB, MFR1.6gtt0nin (ASTM D1238),as 
antibacterial agent, starting material whichcoirfcines master 
batch 20 weight % which consists of same polypropylene which 
silver - zeolite antibacterial agent ( Kanebo, Ltd. make and 
tradename : Bactekiller )the 10 weigft % ) is contained, 
thermoforming it does, ret of apparent weight 70 gfaE , 
thickness 0.3 mm was produced as for net which is acquired, 
thickness of fiberwhich forms mesh 0.8 mm. grain of meshit 
was and size was something of the5x5 mm 
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[0036] Direct current voltage irrprinring is done in film which 
consists of starting material which becomes by mixing 
polypropylene 97 weight % which is a density 0.91 gfarB , 
MFR40 gflO nin ( ASTM D1238), maleic anhydride- 
modified polypropylene (graft amount :2.7 weight %, intrinsic 
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viscosity :0.3 dl/g of maleic anhydride) 3wt% . filmof 
surface charge density 19x10-9 Genre was acquired. This film 
fiber splitting was done, split fiber yam of Comparative 
Exarrple 2 .0 of long edge / short edge ofthe fiber diameter 30 
m, fiber length 60 mm, and fiber cross section was acquired 
Next, split fiber yam it formed with carding machine, produced 
web ofthe apparent weight 30 g^rrC. It superposed this web, 
with ret, heating and pressurizing treating with the 1 30 °C 
making use of thermal embossing, it acquired laminated sheet. 

[0037] Next, this laminated sheet, is bent to continuous, 1 st sh 
eet which it possesses miltiple valley and valley are continued , 
isdrawnup. This 1st sheet is superposed to flat 2nd sheet which 
consists of laminated sheet. Queing bottom of valley to 
surface of 2nd sheet. Forming structure which possesses 
multiple honeycomb cell, air filter of honeycomb of thickness 
5 mm, width 50 mm, length 300 mm, cellhei$it2.7mm, 
and cell base 5 mm was drawn up. 

[0038] (Working Exarrple 2) Spun bond nonwoven fabric ( fin 
eness :6 denier , fiber diameter : 50 m, apparent weight :45 
g/rrQ , air permeability :280 cc/cnc/sec ) which consists of 
polyester, after impregnating in irrpregnation solution of 
composition which is shown in the Table 1 , squeezing it did with 
nip roll. After that, 15rrinheat treatment it does with 120 
°C. antibacterial agent 5 gfac acquired antibacterial filter 
which deposits. 

Table 1 wt% 

Antibacterial agent 2- (4- thiazolyl ) - benztnidazole (25 % 
aq) 30 

Thickener vinyl pyrrolidone 1 5 

Impregnation agent vinyl acetate emulsion (40 % aq) 
3 

Water 52 

100 



[0039] On one hand, split fiber yam of thefiber diameter 30 
m, fiber length 60 mm which consists of same starting material 
as those which are used with Working Exarrple 1 , it forms 
with carding machine, web of weight 30 g^rrC is drawn up. 
nonwoven fabric was produced by heating and pressurizing 
treating with 130 °C making useof thermal embossing. 

[0040] It superposed with this nonwoven fabric and above-merit 



Total 
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ioned antibacterial filter, laninatedoing with frequency 25 KHz , 
horn pressure 2.8 ks/cnV. making use of ultrasonic melt 
bonding machine, it produced laminated sheet, air filter of 
honeycomb was produced making use of laminated sheetwhich 
is acquired, to similar to Working Example 1 . 

[0041 ] (Working Example 3) In spun bond nonwoven fabric ( f 
ineness :4 denier, fiber diameter :70 m, apparent weight 
:20 g/m2 , air permeability :360 cc/cm2/sec ) which consists of 
polypropylene, spray painting after doing, nixed solution of 
composition which is shown in the Table 2. 1 5 rrin it dried with 
120 °Q antibacterial agent 2 g/rrc acquired theantibacterial 
filter which deposits. Using this antibacterial filter, in place of 
net of Working Example 1, it acquired the laminated sheet, air 
filter of honeycomb was produced making use of laminated 
sheetwhich is acquired, to similar to Working Example 1 . 

[0042] 

Table 2 weight% 

Antibacterial agent polyhexamethylene biquanidine hydrochl 
oride 20 

Impregnation agent poly vinyl alcohol 
2 

Water 78 

[0043] (Working Example 4) In spun bond nonwoven fabric ( f 
ineness :4 denier , fiber diameter :70 m , apparent weight 
:20 g/rrG , air permeability :360 cc/cnG/sec ) which consists of 
polypropylene, electret formation doing melt blowing method 
nonwoven fabric which consists of polypropylene, you piled up 
theelectret-converted nonwoven fabric ( fiber diameter :3 m, 
apparent weight :25 gfafi , surface charge density 3.3x10-9 
Qcrrt2 , air permeability :50 cc/cmC/sec ) . Heating &press 
molding doing with 1 30 °C making use of thermal embossing, 
itacquired laminated sheet, air filter of honeyconi) was 
produced making use of laminated sheetwhich is acquired, to 
similar to Working Example 1 . 
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[0045] (tttt«2) 7KUx*x/l>fre>fc£XA>*> 



[0044] (Conparative Exanple 1) Other than antibacterial trea 
tment doing ret which is acquired with Working Example l,and 
forming, it produced laminated sheet to similar to Working 
Exanple 1. air filter of honeycomb was produced making use 
of laminated sheetwhich is acquired, to similar to Working 
Exanple 1. 

[0045] (Conparative Example 2) Without treating spun bond n 
onwoven fabric which consists of polyester with antibacterial 



ISTA's CbnvertedKokai(tm), Version 1.2 (Hiere maybe errors in the above translation. ISTA cannot 
be held liable for any detriment fromits use. WWW: http://www.intlscience.com Tel: 800430-5727) 



P.14 



JP 98174823 Machine Translation 
[0046] (Jt««l3) JKU^Pt;U^*6ft*^/^5|! 



[0 0 4 7] (iktt«4) iK'J^neui/frfettix/O* 
-V&*®*£xU<7 hU7 HtLrfcrSxu* hU^ Mb 

^SSft (IlitS : 3^m. IWm : 2 5 g/m* % SffiSft 
8?g3. 3Xl0^-DVcm 2 , IgS:50.cc/ 
cm* /s e c) <D#£* Sffifll 1 fcHflMcLT. /N-*A 



[0048] C4l&C0SKMl~4« fecfetfttlMII 

\z % gt»tt(Dtt»e*tt*4ica?Lfco 



[0 0 4 9] MHK»«tDa£ 

I7D^8M (B*»*I«tt«) 1 TfrbNaC lit 
? (ttS : 0. 3/im) Sl7-^^^-1 2 fll^tS 
#«3S«**ALfcy^>/<-1 3l*Ji::tt*&Lfco 
/^13toNaCI (D&gtf-S (2-6X10 fl/c 
rr.3) ICfcofctt, RllScIt 1 4lCcfcy. 30) 
JE8i::K«Lfc:7^U*-tt»l 5^^Lr^EPA(7)75(Silc 
K5IU 7-f;U^-S®®3A ? *~^iiS (v = 10cm/s 

ec) tt£otzna>?<nu*—wni 5(d±ski 73*01 

7filCfc(t4NaC HBrfggC i nficttfCou t 
«l/*-x-f <7M^>$- (U^tlSIL KC-0 1B) 

18a, 1 sbicckorasu TiBaic*orai*a** 
*»fc 0 1 sttaxtt* 2ott3fcanns/<ji>?-cto*o as 



HIS»SE = (1-Cout/Cln) X100 C 
[0 0 5 0] 



agent,other than using, it produces laninated sheet to similar to 
Working Exanple 2 air filter of toneyconb was produced 
making use of laminated sheetwhich is acquired, to similar to 
Working Example 1. 

[0046] (Comparative Example 3) Without treating spun bond n 
onwoven fabric which consists of polypropylene, with the 
antibacterial agent, other than using, it produces laminated sheet 
to similar to the Working Example 3. air filter of honeycomb 
was produced making use of laminated sheetwhich is acquired, 
to similar to Working Example 1. 

[0047] (Comparative Example 4) Spun bond nonwoven fabric w 
hich consists of polypropylene is not used only electret- 
converted nonwoven fabric ( fiber diameter :3 m, apparent 
weight :25 gfai2 , surface charge density 33x10-9 OctrQ , 
air permeability :50 cc/cnt2/sec ) which becomes by electret 
formation doing melt blowing method nonwoven fabric which 
consists of polypropylene, to similar to Working Example 1 , 
forming in honeycomb, it produced air filter. 

[0048] below following these Working Exanple 1 to 4, and tra 
pping efficiency and antibacterial of theair filter which is 
acquired with Comparative Example 1 to 4, to method which is 
stated,it measured comparative result of trapping efficiency in 
Table 3, showed comparative result of antibacterial inthe Table 
4. 

[0049] Measurement of trapping efficiency 

Trapping efficiency was measured making use of equipment whi 
ch stows outlinein Figure 2. First, from aerosol generator ( 
Niton Kag^ku Kogyo Co., Ltd supplied ) 1 1 , Nad particle ( 
particle diameter :0.3 m) was sipplied inside thechamber 1 3 
which introduces clean air via air filter 12. After concentration 
of Nad inside quartz chamber 13 becomes fixed (2 to 6x10 
/cnfl ). With suction equipment 14 , through filter sanple 15 
which is arranged in bottom ofthe chamber 13, it absorbs in 
direction of arrow A When filter-penetrating air speed 
becoming constant rate (v=10cnYsec) , NaCl particle 
concentration Cm and Cout in upstream 17 and 17 side of 
filter sanple 15, respectively, it measures due to particle 
counter (Rion applied ,KC-01B) 18a,18b. trapping 
efficiency was sought with below Formula. As for 19 
flowmeter, 20 it is a flow-regulating valve. 5 it indicated 
measurement result, with mean value of measured value. 

Trapping efficiency E= (1- Cout / Gn ) xlOO ( % ) 
[0050] Antibacterial 

Concerning Working Exanple 1 and 2, and Conparative Exam 
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J I S Z 2 9 1 1 <D»*tfttttU!IIC*fCai3eLfc, £fc 

, mmmsn^ummsiz-o^xnt. jis Z291 i 



pie 1 and 2, itmeasured according to mold resistance test of JIS 
Z2911. In addition, concerning Working Example 3 and 
Comparative Example 3, It measured according to mold 
resistance test of theJIS Z2911, and antibacterial test of fiber 
product of JIS L1902. 
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i£ {fit*® Aspergillus niger FERM S-1 

Penici Ilium citrinura FERM S-5 
Aureobasidium Puliulans FERM S-9 
feSt® Escherichia coll IFO 3301 

Straphy lococcus aureus ATCC 6538P 
Pseudomonas aeruginosa IFO 13276 

[0 0 5 3] 



Note sanple fungus (i) Aspergillus niger FERM S-1 

(ii) PenicilliumcitrinumFERM S-5 

(iii) Aureobasidium Puliulans FERM S-9 
Test microbe (iv)Escherichia coll IF Q3 301 

(v) Staphylococcus aureus ATCC 6538P 

(vi) Pseudomonas aeruginosa IFO 13276 

[0053] 

[Effects of the Invention] Air filter of this invention, has anti 
bacterial, at same time it is superiorin dust collecting property, 
it is something where pressure loss is low. Because of that, as 
for air filter of this invention, air cleaning filter of air cleaning 
machine , air conditionerfor household which uses fan of low 
output, air removal filter of cleaner, or other application ,it 
is ideal .. 



lmm<Dffimti:®.m [Brief Explanation of the Drawing(s)] 

[Eli ] *&W(DX7:7<<;U$— (Dffiig^^wDXlI^iftPJf [Figure 1] Conceptual cross section diagram which explains step 
&«tB§BTM(2o of manufacturing method of air filter of thethis invention. 
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7 S2v-h 
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1 7 :7<;u$— 5t*h 5tf>T3S 
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1 9 gfiSff 

20 ssauiiB/^u^ 



[Figure 2] Conceptual diagram which explains measurement me 
thod of trapping efficiency. 

[Explanation of Reference Signs in Drawings] 

1,1a electret filter layer 

2,2a antibacterial filter layer 

3 laminated sheet 

4 ridge 

5 valley 

6 1st sheet 

7 2ndsheet 
Bottomof8 valley 5 
9,91,92,93 constituting unit 

11 aerosol generator 

12 air filter 

13 chanter 

14 suction equipment 

15 filter sample 

16 Upstreamof filter sanple 15 

17 Downstream of filter sanple 15 
18a,18b particle counter 

19 flowmeter 

20 flow-regulating valve 
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[Figure 1] 
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